Asperginine (1), an alkaloid possessing a rare skeleton, was isolated from the cultural broth of the marine fungus Aspergillus sp. (Z-4) isolated from the gut of the marine isopod Ligia oceanica. The planar structure and relative configuration of 1 was determined by analysis of NMR and mass spectral data. Its absolute configuration was elucidated by Marfey's method, together with NOESY correlations of key hydrogen atoms. The cytotoxicity against prostate cancer PC3 and human HCT116 was assayed by the MTT method. Unfortunately, asperginine did not show any activity.
Secondary metabolites from marine-derived fungi continue to be an important source of bioactive natural products. Nearly 1,000 fungal metabolites have so far been reported and many of them showed unique structures and various bioactivities [1a,b] . Most of the fungi were derived from sediments, algae, invertebrates, and mangrove habitats. Interestingly, in addition, various microorganisms, including fungi, were also found in the gut of marine isopods [2a-e] and these gut colonizers showed some important ecological roles such as chemical defense [2f], which therefore made gut fungi become a potential source of active marine natural products. In our studies of gut fungi from the marine isopod Ligia oceanica, a marine fungus, Aspergillus sp. Z-4, was isolated and an alkaloid possessing an unprecedented skeleton was found in the culture broth. We report herein the isolation, structure elucidation, and cytotoxic activity of this compound. Asperginine (1) was obtained as yellowish solid. HRESIMS showed a pseudo molecular ion peak at m/z 415.2343[M+H] + , indicating a molecular formula of C 22 H 30 N 4 O 4 (calcd. 415.2340 for C 22 H 31 N 4 O 4 ) with 10 degrees of unsaturation. The IR spectrum indicated an obvious amide carbonyl peak at 1671 cm -1 . Corresponding with the molecular formula, the 13 C NMR spectrum showed 22 carbon signals, which were further classified into 4 methyls, 2 aliphatic methylenes, 10 methines (including 4 olefinic and 4 oxygenated carbons), and 6 quaternary carbons (3 carbonyl, 2 olefinic, and 1 oxygenated carbons) by DEPT experiments. Three amide carbonyl signals at δ C 170.7, 171.1, and 171.5, and three α-position methine signals at δ C 70.3, 55.2, and 51.5 showed that compound 1 might be an amino acid derivative consisting of 3 residues. Further analysis of 1 H NMR, 1 4 ] were assigned to fragment D, which was determined as a valine residue. By the HMBC correlations from -CH 2 CH-in fragment B to a carbonyl at δ C 170.7 and an oxygenated quaternary carbon at δ C 82.6 and from the CH 2 to an olefinic carbon at δ C 140.3, fragments A and B were connected in a tryptophan backbone. Further analysis of the HMBC spectrum (Table 1) determined the linkage of the three amino acid residues as shown in Figure 2 . H-2/H-15α, and H-5/H-15β separated these protons into two groups (α-H: H-2, 11, 15α, 3-OH; β-H: 15β) ( Figure 3 ). As the α-carbons of amino acids, the absolute configurations at C-11 and C-21 were determined by Marfey's method [3] . HPLC analysis of the acid hydrolysate of 1 after derivatization with Marfey's reagent (FDAA) indicated L-Val and D-Leu residues. The absolute configurations at C-2, C-3, C-11, C-16 and C-21 were then determined as 2S, 3S, 11S, 16S, 21R, respectively.
Compound 1 was tested for cytotoxicity against prostate cancer PC3 and human HCT116 cell lines through the MTT method. Unfortunately, asperginine did not show any activity (IC 50 >100μM). The related tripeptide derivative, chaetominine, which was first found from the fungus Chaetomium sp. IFB-E015 [4] , showed strong inhibitory activities against human leukemia K562 and colon cancer SW1116 cell lines. Comparing the structure of aspeginine with that of chaetominine, a quinazolinone moiety is the significant difference, which possibly means that the quinazolinone group is necessary for cytotoxicity of tripeptides such as chaetominine and asperginine.
